BACKGROUND: Important changes are occurring in how the medical profession approaches assessing and maintaining competence. Physician support for such changes will be essential for their success. OBJECTIVE: To describe physician attitudes towards assessing and maintaining competence. DESIGN: Cross-sectional internet survey. PARTICIPANTS: Random sample of 1,000 American College of Physicians members who were eligible to participate in the American Board of Internal Medicine Maintenance of Certification program. MAIN MEASURES: Questions assessed physicians' attitudes and experiences regarding: 1) self-regulation, 2) feedback on knowledge and clinical care, 3) demonstrating knowledge and clinical competence, 4) frequency of use and effectiveness of methods to assess or improve clinical care, and 5) transparency. KEY RESULTS: Surveys were completed by 446 of 943 eligible respondents (47 %). Eighty percent reported it was important (somewhat/very) to receive feedback on their knowledge, and 94 % considered it important (somewhat/very) to get feedback on their quality of care. However, only 24 % reported that they receive useful feedback on their knowledge most/all of the time, and 27 % reported receiving useful feedback on their clinical care most/all of the time. Seventy-five percent agreed that participating in programs to assess their knowledge is important to staying up-to-date, yet only 52 % reported participating in such programs within the last 3 years. The majority (58 %) believed physicians should be required to demonstrate their knowledge via a secure examination every 9-10 years. Support was low for Specialty Certification Boards making information about physician competence publically available, with respondents expressing concern about patients misinterpreting information about their Board Certification activities. CONCLUSIONS: A gap exists between physicians' interest in feedback on their competence and existing programs' ability to provide such feedback. Educating physicians about the importance of regularly assessing their knowledge and quality of care, coupled with enhanced systems to provide such feedback, is needed to close this gap.
INTRODUCTION
Society grants the medical profession many privileges, and in return, expects the profession will set and enforce standards for safe practice. 1, 2 Historically, physicians would obtain a state medical license, sit for specialty boards once, and receive a lifetime certificate. Ongoing competence was maintained through Continuing Medical Education (CME) courses and conversations with colleagues. This approach had several limitations. 3 Importantly, it did not allow direct evaluation of clinicians' practice. Little information about physician competence was publicly available.
Important changes are underway in how the medical profession approaches maintaining and assessing competence, with an emphasis on self-directed learning. 4 ,5 CME programs are moving from the traditional passive approach (e.g. didactic lectures), which has limited ability to help physicians acquire and implement new knowledge, to more interactive approaches (e.g. workshops). 5, 6 There is growing recognition of the critical role that multisource feedback can play in promoting learning. 7 Specialty boards have changed the certification process and no longer issue lifetime certificates. 3 Over time, Maintenance of Certification (MOC) has expanded to include more self-assessment and measures of performance in practice (e.g. the care being delivered), evolving towards more ongoing, continuous assessment.
As these changes are implemented, it is important to understand physicians' attitudes regarding assessing and maintaining clinical competence. 8, 9 Therefore, we surveyed practicing internal medicine physicians who are involved in recertification processes to understand their attitudes and behaviors in these areas.
METHODS

Survey Subjects
We conducted an internet survey among a random sample of 1,000 physician members of the American College of Physicians (ACP) using the following criteria: ACP member living in the US with known contact information, less than 67 years old, not retired, and Board Certified in or after 1990. This sample was chosen to ensure that issues of Maintenance of Certification were salient to respondents. Of these 1,000 potential respondents, 57 had failed email delivery status, leaving 943 subjects who were eligible to complete the survey.
Survey Content
The survey was developed by experts in medical education, quality of care, and physician assessment, and then pilot tested on eight physicians. The survey took approximately fifteen minutes to complete. Survey questions explored a range of topics related to physicians' attitudes about assessing and maintaining clinical competence. The complete survey instrument is available on request.
Survey Implementation
After receiving institutional review board approval, data was collected between 15 September 2010 and 30 December 2010. Informed consent was implied through completion of the survey, and token incentive for participants was offered in the form of a $25 gift card on completion of the survey.
Statistical Analysis
We calculated descriptive statistics for all study variables, as well as measures of association (e.g., Spearman ordinal rank-order correlations) between variables, as appropriate. Differences between proportions were used to explore group differences on specific variables (e.g., Do generalists differ from medicine sub-specialists in their beliefs in the desirability of feedback). Spearman rank-order variables were used to compare the rank ordering of specific variables between two variables (e.g., Does the rated level of the importance of feedback correlate with the rated desirability for more frequent clinical assessments). 10 We used the Bonferroni adjustment to control for possible Type-I error associated with multiple variable comparisons.
Because many studies have demonstrated the value of feedback for learning and performance improvement, [11] [12] [13] [14] we constructed a scale to reflect respondents' attitudes regarding the importance of feedback (the Importance of Feedback scale). These four items comprise the scale: 1) "How important or unimportant is it to you to get formal feedback on your medical knowledge in your specialty"; 2) "How important or unimportant is it to you to get feedback on the quality of your clinical care"; 3) "Participating in structured programs that assess my medical knowledge is an important component of staying up-to-date"; and 4) "Participating in structured programs that assess my practice performance is an important component of staying up-to-date." Each question used a 5-point Likert response scale. The item comprising the Importance of Feedback scale were scaled from 1 to 5 points, with 1 point representing a "low" reported importance of feedback and 5 points representing a "high" reported importance of feedback. The aggregate scale was the arithmetic average of the four individual items scores ranging from a low value of 1.0 to a high value of 5.0.
RESULTS
Surveys were completed by 446 (47 %) of 943 eligible physicians (Table 1) . Sixty-two percent practiced as internal medicine generalists, compared to 20 % practicing in internal medicine subspecialties. Nearly half (48 %) of respondents were due for recertification after 2011. The sociodemographic profile of our respondents was generally similar to the overall ACP membership (Table 1) .
General Attitudes About Self-Regulation
Respondents believed the medical profession was succeeding with regards to supporting provider competence. Eighty percent reported the profession was doing a "good" or better job of ensuring that physicians are practicing highquality medicine, with 10 % reporting it was doing an "excellent" job, 37 % a "very good" job, and 33 % a "good" job. Seventy-six percent believed that specialty boards were effective (somewhat or very) at ensuring physicians practice high quality medicine, compared with 70 % who rated hospital medical staffs as effective (somewhat or very) and 57 % who rated professional societies as effective (somewhat or very).
Attitudes About Board Certification and Maintenance of Certification
Eighty-four percent considered Board Certification an important (somewhat or very) marker of a high quality physician, and 73 % agreed or strongly agreed that Board certification is important to their patients. Ninety-two percent were committed to maintaining their Board Certification. Fewer respondents considered recognition by a medical professional society (60 %), patient experience ratings from an external entity (59 %), or recognition by a payer-sponsored program such as pay-for-performance (29 %) as important (somewhat or very) markers of a high-quality physician.
Feedback on Medical Knowledge and Quality of Care
Feedback Gap. Respondents considered it important to receive feedback on their medical knowledge and clinical care. Eighty-eight percent stated it was important (somewhat or very) to get formal feedback on specialty-specific medical knowledge, with 94 % reporting it was important (somewhat or very) to get feedback on the quality of their clinical care. However, only 24 % reported that they receive useful feedback on their medical knowledge most or almost all of the time, and only 27 % reported receiving useful feedback on the quality of their clinical care. Moreover, nearly all (98 %) agreed that they regularly incorporate new medical knowledge into the clinical care they provide patients, but over half (62 %) also agreed that they have colleagues who seem unaware of important gaps in their competence. Ninety-three percent reported the quality of care they provide to patients to be above average (somewhat or considerably.)
Resources Used to Assess or Improve Quality of Clinical Care. Respondents reported extensive use of resources to assess or improve the quality of their clinical care in the last 3 years (Table 2) . Nearly all respondents relied on reading the medical literature (99 %), informal feedback from patients (89 %), national (88 %) and local (83 %) CME programs, and informal feedback from peers (79 %). Somewhat fewer (68 %) reported making use of specialty society knowledge self-assessment programs and results from MOC knowledge self-assessment programs (64 %).
Respondents were willing to participate in multi-component assessment programs as a part of staying current with medical advances. Seventy-five percent agreed that participating in such programs to assess their medical knowledge is an important component of staying up-to-date. However, only 52 % reported participating in such programs at least once every 3 years, with reported frequency of participation varying from 16 % stating several times per year to 34 % stating every 5-10 years. Similar trends were noted when assessing practice performance. Sixtythree percent agreed that participating in structured programs is an important component of staying up-to-date, but participation varied from 15 % participating several times per year to 26 % participating only every 5-10 years, and only 47 % reported participating in such programs at least every 3 years. Importance of Feedback scores were also associated with respondents' reports of different self-assessment behaviors. Respondents who reported more frequent participation in structured programs to assess their medical knowledge (rs= 0.24, p<0.001) and participation in structured programs to assess their overall practice performance (rs=0.27, p< 0.001) also had higher Importance of Feedback scores. Among respondents who reported participating in different methods to assess or improve the quality of their clinical care, higher Importance of Feedback scores were also correlated with increased ratings of the methods' usefulness. Notably, these correlations were strongest between the Importance of Feedback scores and the reported usefulness of results from MOC Program secure examination (rs=0.59, p<0.001), results from MOC Program performance in practice module (rs=0.52, p<0.001), results from MOC Program knowledge self-assessment (rs=0.45, p<0.001), and performance feedback from national quality organizations (rs=0.37, p<0.001).
After controlling for increased risk of Type-I error rate with the Bonferroni adjustment, there were no interpretable significant relationships between Importance of Feedback scores and physician demographics or the time line for maintenance of American Board of Internal Medicine (ABIM) certification.
Transparency. Transparency of information about physicians' qualifications and performance is increasingly being used to supplement self-regulation. Our respondents were unsure about whether such transparency would be desirable (Table 4) . Less than half (41 %) reported that it was likely (somewhat or very) that providing information to the public about the status of a physician's Board certification would increase the quality of healthcare. Only 30 % considered it likely (somewhat or very) that providing information to the public about the status of a physicians' involvement in the MOC would increase the quality of healthcare.
DISCUSSION
The rapid growth in medical knowledge, coupled with awareness of significant deficits in the quality of healthcare, is stimulating important changes in how physicians' competence is supported and measured. Our study suggests that the current system may not be providing sufficient quantity or frequency of feedback to physicians about their competence. 15, 16 Only one-quarter of respondents reported receiving useful feedback on their medical knowledge and quality of care most or all/ almost all of the time. Despite respondents' strong support for Board Certification, and emerging evidence of an association between participation in Maintenance of Certification activities and the quality of actual care, [17] [18] [19] [20] only slightly more than half of respondents had used MOC resources in the last 3 years. Refinements of MOC products, coupled with other strategies for educating and engaging physicians in ongoing activities to maintain competence, are needed. 21 Respondents' desire for feedback did not translate into support for requiring that physicians demonstrate their knowledge or competence more frequently than the current once-per-decade interval. Of interest, physicians supported more frequent examinations of clinical competence than of knowledge. Physicians' beliefs in this area are not well aligned with the rapidity of knowledge turnover or the robust body of system improvement science, emphasizing the need for continuous attention to quality improvement. A 2003 survey also showed limited physician engagement in quality improvement, suggesting that progress has been slow. 22 Because most physicians in this study believe they are providing above-average care, they may not see a need for more frequent self-assessment. However, research shows that self-assessment abilities are limited in the absence of external data. 6, 14, 23, 24 As specialty boards move towards more continuous MOC processes, educational campaigns may be needed to help physicians understand the rationale for this change.
While some elements of assessing and maintaining competence can be imposed on physicians, the success of self-regulation ultimately hinges on physicians engaging in self-regulated learning, which Shunk and Zimmerman define as "learning that results from students' self-generated thoughts and behaviors that are systematically oriented toward the attainment of their learning goals." 25 MOC, through its self-directed assessment activities, can be a meaningful facilitator as a component of physicians' selfregulated learning. However, the resources physicians reported using most commonly to assess or improve their quality of clinical care, such as reading the medical literature, informal feedback from patients, and national or local CME programs, vary widely in the evidence supporting their effectiveness. 5 Physicians' ratings of the importance of feedback were most strongly correlated with Board Certification activities, such as participation in structured programs to assess knowledge and practice performance. These correlations do not allow for causal conclusions. Nonetheless, they suggest that Board Certification activities, while representing only a narrow slice of self-directed learning, may promote physicians' engagement in ongoing activities to maintain their competence.
Major changes have also been taking place around transparency, with patients and other stakeholders now having much greater access to physician-level information. Our results highlight physicians' discomfort with such transparency. Only half of physicians supported making public information that is already available on most specialty board websites (e.g., the date when a physician passed their exam or any adverse action taken against a physician by the Board). Physician education regarding the benefits of transparency, as well as efforts by specialty boards to ensure that reported information is useful to patients, may help specialty boards share more information about physician competence with the public in ways that are acceptable to physicians.
This study has important limitations. While our response rate is adequate given the challenges associated with the recruitment of busy clinicians, 26 non-response bias may have affected our findings. In particular, we were unable to assess the degree to which non-respondents differed from respondents around key attitudes, such as the value attached to self-assessment. In addition, the data are all self-reported, and we cannot determine if physicians' reported behaviors correspond to actual behaviors. Social desirability bias may have prompted respondents to report more positive attitudes and behaviors than they actually hold. We surveyed practicing internists who are ACP and eligible for Maintenance of Certification programs, limiting generalizability to physicians from other specialties, non-ACP member physicians, those who hold lifetime specialty certificates, or those who are not Board Certified.
Rapid evolution is taking place in medical knowledge. A similarly dramatic change is needed in how physicians assess and maintain their knowledge and competence. A broad-based educational campaign should reshape how physicians approach maintaining and improving their competence, tapping into physicians' high intrinsic motivation to provide exemplary patient care. All physicians should understand the significant limitations of self-assessment in isolation, and the value of seeking feedback, both through data and from others (peers, co-workers and patients). Most physicians find participating in improvement activities to be satisfying and a source of professional pride.
In addition, enhanced tools are needed to maintain physicians competence, such as feedback methods that are "real-time" and available at the point of care. Registries embedded in electronic medical records can provide longitudinal and ongoing patient data as a form of realtime performance audit and feedback. Methods to identify and close knowledge gaps while caring for patients, akin to a rapid plan-do-study-act cycle, can function as ongoing assessments to help "keep up" with the burgeoning medical literature. 27, 28 New research is needed to understand which tools are most effective for self-directed learning and maintaining provider competence.
The medical profession's ability to regulate the competence of its providers should be seen by physicians as a privilege. Greater participation by physicians in activities to assess and maintain their competence, coupled with improved approaches to providing feedback to physicians, is needed for the medical profession to fulfill its share of this vital social contract.
